Ten difructose anhydrides (DFAs) were the predominant products formed from the thermal treatment of equal amounts of D-glucose and D-fructose under melting conditions at 150C for 60 min. The DFAs were isolated from the reaction mixture by carbon-Celite column chromatography and preparative high-performance liquid chromatography. The structures of the saccharides were confirmed by NMR measurements. We present the complete assignments of the 1 H-and 13 C-NMR signals of two of these DFAs for the first time.
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Difructose anhydrides (DFAs) are the smallest cyclic disaccharides consisting of two monosaccharides and are expected to have novel physiological functions owing to their unique structures and properties. DFAs promote the calcium absorption from the small intestinal. 1) Therefore, DFAs is expected to have the prevent effect from the osteoporosis. DFAs are known to be formed by heating fructose, sucrose, inulin, 2) and levan, 3) or by reaction with an enzyme, such as yeast invertase or fructotransferase from microorganisms. [4] [5] [6] [7] [8] [9] We have previously reported the structural analyses of a number of 12) and α-D-fructofuranosyl-(26)-D-glucopyranose (α-Ff26G) 13) from the fermented beverage of plant extracts. Two of the above saccharides, β-Fp26G and α-Ff26G, can be synthesized from D-glucose and D-fructose using a thermal melting treatment, and several characteristics of the saccharides have been reported. 14, 15) DFAs can also be synthesized from D-glucose and D-fructose using the thermal treatment. In this paper, we confirmed the structures of ten DFAs formed during the thermal treatment of a mixture of D-glucose and D-fructose powders. In addition, we report the complete assignments of the 1 H-and 13 C-NMR signals of two of these DFAs for the first time. We characterized the structure of saccharide 1 based on the following observations with 2D NMR technique and the assignment of the chemical shifts. For one of the Fru residues, the COSY spectrum was assigned using the spin system from H3′ to H5′. The heteronuclear multiple-bond correlations (HMBCs) of C5′/H6′, C1′/H3′, and C2′/H6′ confirmed the assignment of these signals. This unit was assigned as Fru p by the HMBCs of C2′/H6′, the  C chemical shifts, and J (H,H) values. Fru5 of the other Fru residue was estimated from the  C chemical shifts. The HMBCs of C5/H6, C4/H6, C4/H3, and C2/H3 in this Fru residue confirm the assignment of the signals (Fig. 3) .
The signal for C2 of Fru f showed an inter-residual HMBC to H1 of Fru p , whereas C2 of Fru p did not show any HMBCs to protons of Fru f . Therefore, the 13 Table 1 .
Next, we analyzed saccharide 10. The COSY spectrum assigned the spin system of one of the Fru residues, from H3 to H5. The HMBCs of C6/H4 and C2/H5,H1 in this residue confirmed the assignment of these signals. This residue was assigned as Fru f by the C2/H5 HMBC, the  C chemical shifts, and J (H,H) values. For the other fructose residue, the COSY spectrum assigned the spin system from H3′ to H5′. The HMBCs of C1′/H3′ and C2′/H6′,H1′ in this residue also confirmed the assignment of these signals. This residue was assigned as Fru p by the C2′/H5′ HMBC, the  C chemical shifts, and J (H,H) values. The C2 of Fru f and C2′ of Fru p showed inter-residual HMBCs to H1′ of Fru p and H1 of Fru f , respectively (Fig. 3) . These results led to the assignment of 10 as β-D-fructofuranose β-D-fructopyranose 1,2′:2,1′-dianhydride. All 1 H-and 13 C-NMR signals were assigned as shown in Table 3 .
In this study, ten DFAs were isolated from a caramelized mixture of D-glucose and D-fructose formed via thermal treatment; however, these saccharides may be produced in the same way from only fructose. We intend to investigate the possibility of forming these saccharides from fructose or other monosaccharides. 
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